Objectives: Understanding the difficulties faced by different migrant groups is vital to address disparities and inform targeted health-care service delivery. Migrant oncology patients experience increased morbidity, mortality and psychological distress, with this tentatively linked to language and communication difficulties. The objective of this exploratory study was to investigate the communication barriers and challenges experienced by Arabic , Greek and Chinese (Mandarin and Cantonese) speaking oncology patients in Australia.
| INTRODUCTION
In 2015, the number of migrants worldwide reached 244 million, 1 and by 2015, global displacement reached levels higher than post-World War II. 2 Most nations now face the challenging task of providing appropriate and equitable health care to migrant and asylum-seeking populations.
Disparities in morbidity and mortality outcomes for migrants with non-communicable diseases such as cancer compared with local populations are widely documented. [3] [4] [5] [6] [7] [8] Survival in migrant populations is still worse after controlling for socio-demographic factors such as income, poverty level and education; 6, 8 anxiety and depression is higher, and health-related quality of life is lower. 6, [8] [9] [10] Additionally, high levels of distress in migrant populations are not found when the same populations are studied in their home countries, suggesting that certain characteristics of being a migrant could be responsible. 9 Self-reported challenges of migrants within their new health-care setting include the following: difficulties with language, and understanding or navigating of local health-care systems, [10] [11] [12] [13] [14] [15] experiences of discrimination, lack of cultural sensitivity and understanding from medical professionals 10, 11, 16, 17 and disappointment due to expected vs perceived care. 12 There are indications that such experiential challenges are linked to higher levels of psychological distress in migrant patients with cancer. 13, 18, 19 Other factors that may contribute to disparities in health outcomes include inaccurate understanding of their diagnosis, 20 and misunderstandings regarding the causes of cancer, [15] [16] [17] which have both been shown to be comparatively higher in migrant patients.
The term migrant covers individuals who may hail from a multitude of different countries and cultures. Migrant groups are likely to differ from each other on many dimensions, such as education and literacy, income and access to insurance, exposure to trauma and time spent in the new home country. It is well established through epidemiological research that there are differences in cancer morbidity and mortality between migrant language and cultural or location groupings due to environmental and behavioural influences on the aetiology of various cancers. [21] [22] [23] [24] [25] Accordingly, psychosocial and experiential similarities and differences need to be taken into account when determining which factors underlie disparities in health-care outcomes. Awareness of the similarities and differences between migrants groups will allow for development of tailored interventions and targeted assistance.
Indeed, our Australia-based research group has previously found that
Arabic and Greek migrants with cancer report higher levels of anxiety compared to their Chinese counterparts, who report levels of anxiety equivalent to English-speaking Australian-born patients, 26 indicating that a greater proportion of Arabic-and Greek-speaking migrants than
Chinese-speaking migrants would benefit from interventions to reduce anxiety.
Understanding the difficulties faced by different migrant groups is therefore vital to inform targeted, evidence-based policies and service delivery in health care. 27 The aim of this study was to explore the communication challenges faced by different migrant groups diagnosed with cancer in Australia to determine areas to target for intervention and improvement. We aimed to investigate clinical and demographic characteristics, experiences of communication within the health-care setting and understanding of the health-care system for three large migrant groups and an English-speaking Australian-born group for comparison.
| METHOD
This study utilized data from two previous studies conducted as part of a research programme investigating patient-reported outcomes and experiences of migrant and English-speaking Australian-born patients with cancer. For the first study, potential respondents were identified via the Australian state Cancer Registries in New South
Wales, Queensland and Victoria. 28 For the second study, potential respondents were identified though 16 oncology clinics in the same three Australian states. 29 Data from the two studies were deliberately combined to enhance the generalisability of our results to the population of interest, reflecting the communication experiences of preferences. Chinese patients cited problems with understanding medical information, the Australian health-care system, and communicating with their health-care team.
Conversely, Arabic-and Greek-speaking patients reported higher understanding of the health-care system, and less communication difficulties.
Conclusions:
Our study findings suggest that migrant groups differ from each other in their health communication expectations and requirements. Lower education and health literacy of some groups may play a role in poorer health outcomes. Public health interventions and assistance provided to migrants should be tailored to the specific needs and characteristics of that language or cultural group. Future research directions are discussed.
K E Y W O R D S
cancer, communication, health literacy, healthcare, migrant, oncology migrants across the cancer trajectory, from treatment commencement to survivorship. Both studies utilized a cross-sectional survey design.
Consumer advisors for each language group reviewed both study procedures and materials, and provided advice regarding recruitment strategies. 28, 29 The methods relevant to each study are outlined in brief below and detailed in full in the publications referenced above.
These studies were approved by all relevant ethics committees. 
| Participants

| Procedure
Arabic, Greek and Chinese community advisory groups reviewed study procedures and materials, and provided advice regarding recruitment strategies and interpretation of results. A total of 2307 patients were identified as eligible in the registry study, and 693 of these patients consented, via telephone, to be mailed the survey. Out of a total 1603 potentially eligible patients identified from clinic lists, 1603 patients were approached by staff in outpatient clinics and a total of 1603 patients consented to be mailed a survey. Upon consent, participants in both studies were posted a questionnaire in their primary language.
Non-returnees were telephoned up to three times at different times of the day before being listed as non-respondents.
| Measures
All measures were translated into Arabic, Greek and Chinese using Tables 2 and 3 .
| Statistical analysis
Descriptive statistics were used to summarize demographic and clinical characteristics by language group. Analysis of variance was used to compare all language groups on age at participation, age at diagnosis, years lived in Australia and IRSAD scores. Results for both registry and clinic participants were analysed together, except where the wording of the response options differed between the samples. Chi-squared tests were used to compare all language groups on their understanding of the health-care system and to compare migrant language groups on their communication difficulties, confidence with English, experience using interpreters and perception of care. For significant chi-squared tests, adjusted standardized residuals were used to identify cells with smaller or larger counts than would be expected, had there been no association between tested variables.
All statistical analyses were conducted using SAS. Alpha was set at 0.05 (two-tailed) for all relevant tests. No adjustment was made for multiple testing, as this was an exploratory study with no pre-specified hypotheses. 33 
| RESULTS
| Participants
Demographic and clinical characteristics by language group are provided in Table 1 .
There were no statistically significant differences between language groups in disease stage, whether currently on treatment, or months since diagnosis. However, there were significant differences between language groups in cancer type: specifically, fewer Greek-speaking participants had a diagnosis of breast cancer, more Chinese-speaking patients were diagnosed with lung cancer and fewer with prostate cancer,
and English-speaking Australian-born patients had more than expected diagnosis of prostate, bladder, kidney, and lung cancers.
Significantly more Greek-speaking respondents were male (56% vs 42%-46% in the other language groups). More Chinese-speaking and fewer English-speaking Australian-born respondents were married or partnered (79% vs 71%). Chinese-speaking respondents were the most highly educated group, with 37% indicating that they had completed a university degree. In contrast, English-speaking Australian-born respondents were more likely to indicate that they had completed high school or technical college (73%) and Greek-speaking respondents that they had not completed high school (54%). Approximately half of the Arabic-speaking respondents had completed high school or technical college (56%); however, there was a fairly even split between Arabic-speaking patients who had not completed high school education and who had completed university, 22% and 23% respectively.
Age, IRSAD, age at diagnosis, and years lived in Australia also differed significantly between language groups. Chinese-speaking respondents were significantly younger and Greek-speaking respondents were significantly older than other groups, both in general and at age of diagnosis. Arabic-speaking patients scored significantly lower on the IRSAD, indicating relatively greater socio-economic disadvantage, whereas Chinese-speaking patients scored significantly higher, indicating relatively greater socio-economic advantage. Greek-speaking respondents had lived in Australia the longest of all the migrant groups and Chinese-speaking the shortest.
| Health-care understanding, perceptions and experiences
The relationship between language groups and health-care understanding, perceptions, and experiences are provided in Table 2 .
Responses to most variables were significantly different between language groups; mostly due to differences between English-speaking Australian-born and Chinese-speaking respondents.
Significantly fewer Chinese-speaking respondents and more English-speaking Australian-born respondents reported understanding the health-care system, reasons for tests, and possible treatment effects on their body (see Table 2 ). Additionally, significantly fewer Chinese-speaking respondents had discussed the advantages and disadvantages of treatment with their doctor (63% vs 87%-89% in the other language groups).
More English-speaking Australian-born respondents and fewer Greek-speaking respondents felt they had been given the right amount of verbal or written information (88% and 68% respectively).
More Greek-speaking respondents felt that they had been given too much information (22%) than in the other language groups (5%-13%).
Conversely, more Chinese-speaking respondents felt that they had been given insufficient information (14%).
| Confidence with English, professional interpreter services and perception of healthcare quality
Responses to items assessing confidence with English, professional interpreter services, and perceptions of quality of care by language group are provided in Table 3 .
Significantly more Chinese-speaking respondents reported difficulties communicating with doctors in English (75% vs 61% and 63% for Greek-and Arabic-speaking respondents respectively). Additionally, when reviewing responses from oncology clinic participants alone, associations between language group and confidence speaking and understanding English were significant. Fewer Chinese-speaking respondents were confident speaking (45%) and understanding (44%)
English when communicating with hospital staff other than doctors or nurses compared with Arabic-and Greek-speaking respondents.
Conversely, associations between language group and confidence in English were not significant for registry participants, possibly due to the wording of the question for this sample.
More Chinese-speaking and fewer Greek-speaking respondents reported that they needed a professional to interpret at medical visits "sometimes" or "often" (56% vs 44%); however, the wording of the question may have excluded some patients who used a family member for interpretation. Language group was not associated with perceptions of interpretation quality. The majority of respondents felt that they were confident with the accuracy of their interpreter (89-92%) and explanations of medical terminologies (86-93%) and felt comfortable with the interpreter (85%-91%).
Among respondents who self-assessed as not speaking English well, the majority felt that they had received "the same" or "better" care regardless of their cultural background (97%-99%). However, significantly more Chinese-speaking respondents believed that the quality of care they received was worse because of their lack of English (15% vs 9% and 7% for Arabic-and Greek-speaking respondents respectively).
| DISCUSSION
This study aimed to explore and identify experiences of communication within the health-care system of migrant groups diagnosed with 
| Arabic, Greek and Chinese migrants in Australia
The findings from our exploratory study suggest what may be the typical clinical and demographic characteristics of certain migrant cancer patient groups in Australia. Our data were combined from two different studies employing two different sampling methods, so our sample is likely to be a fair representation of the Arabic, Greek (17) 60 (15) 37 (14) Prostate 97 (16) 27 (13) 39 (10) 38 (15) Leukaemia, lymphomas 51 (9) 15 (7) 38 (10) 34 (13) Lung 48 (8) 17 (8) 54 (14) 26 (10) Bladder, kidney 27 (5) 3 (1) 5 (1) 7 (1) Head and neck
Other 70 (12) 28 (14) 52 (14) 47 ( The Civil War in Lebanon from 1975 to 1990s led to the migration of many Arabic-speaking people, and migration has continued from many Arabic-speaking nations leading to great diversity in the Arabicspeaking community in Australia. 34 The Arabic patient sample, like the Chinese, had slightly more females than expected, were younger in age and at diagnosis, and had lived in Australia almost half the time of the Greek-and English-speaking Australian-born populations.
However, large standard deviations indicate large variance within the Arabic-speaking sample, particularly regarding years lived in Australia.
Arabic patients also had the lowest score on the IRSAD. The end of the "White Australia policy" in 1965 (which permitted only European migrants to Australia), and asylum offered to Chinese students studying in Australia to settle permanently from the late 1980s due in part Amount of information patient felt was given Too much 29 (5) 26 (13) 19 (5) 55 (22) <.0001
Right amount 524 (88) 163 (81) 312 (81) 171 (68) Too little 40 (7) 12 (6) 55 (14) 24 (10 (39) 111 (29) 113 (45) Mostly patient's decision 7 (1) 7 (4) 7 (4) 7 (3) Treatment decision involvement with doctor
Patient felt more involved than they wanted 11 (2) 21 (11) 47 (13) 130 (52) <.0001
Patient felt involved as they wanted 556 (94) 165 (83) 274 (74) 113 (45) Patient felt not as involved as they wanted 25 (4) 13 (7) 50 (13) Responded "well" or "very well" on a four-point Likert scale. Other responses were "not so well" and "not well at all." c Responded "yes" to a choice of "yes", "no", or "not sure/can't remember." d Responded to a five-point Likert scale with the following options: "the doctor should make the decision using all that is known about the treatment" or "the doctor should make the decisions but strongly consider my needs and priorities", "the doctor and I should make the decisions together on an equal basis", "I should make the decisions, but strongly consider the doctors opinion", or "I should make the decision using all I know or learn about the treatments". e Responded to a five-point Likert scale with the following options: "the doctor should make the decisions using all that is known about the treatments", "the doctor should make the decisions but strongly consider my needs and priorities", "the doctor and I should make the decisions together on an equal basis", "I should make the decisions, but strongly consider the doctor's opinion", or "I should make the decision using all I know and learn about the treatments". f Responded to a six-point Likert scale giving the following options: "it is my family's role to make the decision for me", "I want to tell my family my opinions and feelings regarding my options and let them decide", "I want to come to a decision together with my family", "I want to make the decision after I have heard the opinions of my family", "I want to make the decision without involving my family", or "Not relevant, have no family to help me decide". to the massacre in Tiananmen Square, encouraged the migration of Chinese-speaking people to Australia in the later part of last century. 34 Indeed, Chinese-speaking participants reported higher educational levels and socio-economic advantage compared to the other migrant groups and have lived in Australia for less time on average, which may be a reflection of the tertiary education-driven migration from China.
Understanding of demographic trends within specific migrant groups, and differences between groups, can have implications for health promotion and prevention strategies and interventions to improve health-care delivery and health outcomes. Some examples are as follows: significant differences in sex prevalence within a migrant group could inform increased information and awareness around screening for male/female-specific cancers; knowledge of lower education in certain groups could lead to targeted health literacy interventions in specific migrant populations; and knowledge of lower socio-economic status may flag other risk factors for particular migrant groups. Additionally, identification of demographic trends in particular migrant groups can highlight the cultural differences between groups that should be considered in health-care delivery, for example: the relationship between ethnicity, smoking, and oral cancer; 35, 36 cultural-specific food and higher cancer incidence; 37 or exposure to communicable diseases such as hepatitis C and cancer risk. 38 These demographic differences between migrant groups highlight the pitfalls of regarding all migrants as a homogenous group. Identification and understanding of trends identified within different migrant groups can assist with the development and delivery of more targeted healthcare approaches, providing better cost-efficiency and outcomes.
| Communication difficulties and differing health-care paradigms
These results are consistent with the results of previous literature which found that limited English proficiency was related to lower levels of medical comprehension and reduced communication of No, but were bothered by this 13 (19) 29 (16) 8 (15) Yes, same interpreter was used each time 17 (25) 23 (12) 11 ( Care was worse because of lack of English 635 12 (9) 44 (15) 14 (7) .03
n Reg , number of participants in the registry sample; n Clinic , number of participants in the clinic sample. a n varies due to separate reporting of hospital and registry studies when items were worded differently or due to conditional responses (e.g. "only answer if you had an interpreter present at the appointment"). important medical information. 13, 18, 19 In our study, we found that the majority of participants in all migrant groups reported difficulty communicating with the health-care team in English. However, when comparing between migrant groups, Chinese patients in particular cited more problems with understanding the reasons for tests, the physical impact of treatment, and the Australian health-care system in general.
Confidence speaking with hospital staff also varied between language groups, with Chinese-speaking migrants significantly more likely to report less confidence than other language groups regarding speaking with and understanding doctors, nurses and other hospital staff.
The disparity between English-speaking Australian-born and Chinese-speaking patients in both their understanding of the healthcare system and confidence in communication is consistent with previous literature. 19, 39 Interestingly, Chinese patients were more likely to be high school or tertiary educated, suggesting that understanding of the health-care system is not necessarily reflective of level of education. 40 The traditional Chinese medical paradigm is notably different to that of Western medicine. [41] [42] [43] Many Chinese-speaking migrants in
Australia must adjust to a new and different way of thinking about health care, interaction with their health-care team and the relationship between their body, their illness, and the treatment they receive. 16, [42] [43] [44] [45] Chinese-speaking migrants may therefore face a cultural shift in health-care, which may explain their particular difficulty in understanding the Australian health-care system. In addition, Chinesespeaking migrants in this study had lived less time in Australia than the Arabic-and Greek-speaking migrants and so may have been less acculturated and less familiar with the Australian health-care system than the other migrant groups.
Importantly, the Arabic-and Greek-speaking patients in our study reported quite a high understanding of the health-care system (although still lower than their English-speaking Australian-born counterparts), which contrasts with our findings within the Chinese-speaking patients mentioned above, as well as with the literature that reports low understanding of the health-care system in migrants in general.
Variation in reported understanding of the health-care system may be a reflection of time lived in Australia (and consequent exposure to the Australian health-care system). However, this explanation does not account for Arabic-speaking patients as there is a wide variation in length of time spent in Australia in this cohort. Encouragingly, the majority of patients felt that their care was not affected by a lack of English skills, except a small but noteworthy minority of Chinese-speaking patients.
Further investigation would be beneficial to better understand and provide more appropriate assistance for these patients.
| Limited education may be an important predictor of communication difficulties
Greek-speaking patients, who as a cohort had significantly lower reported education levels, were more likely to report being given too much information, while Chinese-speaking migrants, whose cohort reported significantly higher education levels, were more likely to report being given too little information. Conversely, other research has found that for English-speaking patients, low education is linked to a preference for more information. 46 Medical terminology can be challenging even for those who speak English fluently, 15 and low education may be linked to poor health literacy. 14 Further research is needed to determine whether the varied experiences between migrant groups of receiving more or less medical information is a product of differences in education levels, language difficulties, or some other moderating variable such as health literacy.
| Communication difficulties may not always result in anxiety
Previous research has indicated that communication difficulties may result in higher levels of anxiety and psychological distress in migrants. 3, 16, 28, 47 However, this relationship may be more complex than first thought. As discussed above, when exploring communication experiences of migrant groups, Chinese-speaking patients re- Chinese-speaking patients reported the same, or lower anxiety than English-speaking Australian-born patients, 26 whereas Greek-and Arabic-speaking patients reported much higher levels of anxiety.
Anxiety in migrants with cancer may therefore be due to a complex combination of factors, and not just communication difficulties.
Further research would be useful to determine how these factors interplay to produce high or low anxiety in migrant patients with cancer, and to provide recommendations for future assistance for these groups.
| Strengths and limitations
Strengths of this study include a large sample recruited from a broad variety of sources. The study assessed migrants as separate groups according to both ethnic background and language spoken. Consumer reference groups for each migrant group reviewed study design and processes for cultural appropriateness.
Last name identification for identifying non-English-speaking patients is a potential limitation of the study due to possible inaccuracies. However, patients were asked to verify ethnic background and language spoken, and were excluded if they did not confirm their language group. Another potential limitation is that patients were classified by language rather than by country of origin. This is particularly pertinent for the Arabic-speaking cohort of patients, which represents a combination of migrants from many different countries and cultures. Further, the many Chinese dialects, the most prominent being Mandarin and Cantonese, were classified together. There were also minor differences in the wording of some items between the registry and outpatient samples. Different outcomes between the language groups may have been due to this methodological anomaly rather than experiential or cultural differences in communication and health-care knowledge. Measures also did not undergo psychometric testing. Finally, no adjustment was made for multiple testing, as this is not strictly required in exploratory studies. Results should therefore be interpreted cautiously until examined in a confirmatory study.
| CONCLUSION
The results of this study suggest that migrant language groups differ in terms of the issues they face and their health communication requirements. Future research should attempt to address and understand the differences between and within migrant groups in order to assist in the optimal allocation of resources to create targeted healthcare education, screening and health service delivery for people with cancer.
